Abstract-The role of the alkyl fragment of alkoxyamine initiating the homopolymerization of styrene is experimentally and theoretically studied in the case of 2,2,6,6 tetramethylpiperidine 1 oxyl derivatives. The rate constants of homolysis and recombination are measured for the alkoxyamines under study. The charac teristics of polymerization initiated by these compounds are experimentally examined. The kinetics of poly merization is theoretically calculated with allowance for the measured kinetic parameters and the experimen tally detected side reaction of hydrogen atom transfer to the nitroxide radical during the thermolysis of alkoxyamine 2 cyano 2 isopropyl-TEMPO.
INTRODUCTION
Controlled radical polymerization in its various forms [1] is an important method for synthesizing organic polymers, including regular polymers and block copolymers. The theory of controlled polymer ization has been studied in detail over the last two decades [2, 3] , and polymerization mediated by stable nitroxide radicals, mostly TEMPO and its derivatives, has become one of the popular methods [4, 5] .
The mechanism of controlled polymerization relies on the Fischer-Ingold persistent radical effect [6, 7] . Nitroxide radicals react with propagating radi cals and form macroalkoxyamines, so called dormant chains. This reaction is reversible: In living radical polymerization, there is equilibrium between growing and dormant chains which, in the absence of side reactions, is characterized by the equilibrium constant tion of alkyl and nitroxide radicals. If the values of K are in the range from 10 -9 to 10 -12 l/mol, the bimolec ular chain termination resulting from the recombina tion or disproportionation of radicals of growing chains is suppressed to a marked extent and the pro cess demonstrates a controlled character [8] .
At present, nitroxide radicals that are used to ini tiate polymerization are frequently replaced with alkoxyamines, which decompose into persistent nitroxide radicals and initiating alkyl radicals during heating. The use of alkoxyamines as sources of persis tent nitroxide radicals and, simultaneously, as poly merization initiators is related to the fact that the ratio of initiating and persistent species is known in this case and, hence, the resulting polymerization parameters can be exactly calculated. Experiments showed [9] that, for efficient initiation and rapid achievement of steady state polymerization, the decomposition of initial alkoxyamines should proceed rapidly in com parison to the rate of polymer chain propagation:
where is the rate constant of homolysis of the initi ating alkoxyamine and k p is the rate constant of chain ≤ × propagation. Additional reaction (2) of polymeriza tion initiation with alkyl radicals R • arising from homolysis of the initial alkoxyamine at rate constant k add was introduced into Scheme I [10], outlined below. Moreover, there is difference between constants , , and for corresponding reactions of initiat ing alkoxyamine and constants , , and for an averaged polymer chain ( and are rate constants of bimolecular recombination of alkyl radicals.)
The data from [9, 10] stimulated the design of tertiary alkoxyamines characterized by high homol ysis constants. The goal of this study is to examine in detail how the structure of the alkyl fragment of the initiating alkoxyamine affects the kinetics of polymerization. Another goal was to gain insight into the effect of hydrogen atom transfer during reversible inhibition reactions. The used alkoxyamines are based on the nitroxide radical TEMPO, a well known mediator of styrene poly merization. Alkoxyamines were prepared according to the following scheme.
Here, R 1 = Me and R 2 = COOH (1a), R 1 = Me and R 2 = COO tert Bu (1b), R 1 = Me and R 2 = CN (1с), R 1 = Me and R 2 = COOPh p NO 2 (1d); and R 1 = H and R 2 = Ph (1e).
EXPERIMENTAL
The NMR spectra were measured in CDCl 3 on a Bruker AV 300 spectrometer ( 1 H 300.1 and 13 C 75.5 MHz) or a Bruker AM 400 spectrometer
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